Abstract. Let R be an associative ring, and F
Introduction
Throughout, R will represent an associative ring. A ring R is n-torsion free, where n > 1 is an integer, in case nx = 0, x ∈ R implies x = 0. As usual we write is fulfilled for all x ∈ R. Every derivation is a Jordan derivation. In general, the converse is not true. A classical result of Herstein [10] asserts that any Jordan derivation on a prime ring of characteristic different from two is a derivation. A brief proof of the Herstein theorem can be found in [4] . Cusack [6] has generalized Herstein theorem to 2-torsion free semiprime ring (see [2] for an alternative proof). An additive mapping D : R → R is called a Jordan triple derivation in
One can easily prove (see [2] , for example) that any Jordan derivation on a 2-torsion free ring is a Jordan triple derivation. Brešar [3] has proved that any Jordan triple derivation on a 2-torsion free semiprime ring is a derivation (see [13] for a generalization). Since any Jordan derivation on a 2-torsion free ring is a Jordan triple derivation, Brešar's result we have just mentioned above, generalizes Cusack's generalization of Herstein result. Vukman [26] has recently proved that any additive mapping D : R → R, where R is a 2-torsion free semiprime ring, satisfying either the relation
for all pairs x, y ∈ R, is a derivation. An additive mapping T : R → R is called a left (right) centralizer in case T (xy) = T (x)y (T (xy) = xT (y)) holds for all pairs x, y ∈ R. An additive mapping T : R → R is called a two-sided centralizer if T is both a left and a right centralizer. An additive mapping
) holds for all x ∈ R. Zalar [27] has proved that any left (right) Jordan centralizer on a semiprime ring is a centralizer. Vukman and Kosi-Ulbl [22] have proved that any additive mapping T, which maps a 2-torsion free semiprime ring into itself, satisfying the relation T (xyx) = T (x)yx (T (xyx) = xyT (x)) is a left (right) centralizer. For results related to centralizers on rings and algebras we refer to [6, 7, 13 − 21] where further results can be found. An additive mapping F : R → R is called a generalized derivation in case F (xy) = F (x)y + xD(y) holds for all pairs x, y ∈ R where D : R → R is a derivation. The concept of generalized derivation has been introduced by Brešar in [3] . The work of Hvala [11] should be mentioned (see also [9] ). The concept of generalized derivation covers both concepts, the concept of derivations and the concept of left centralizers. It is easy to see that generalized derivations are exactly those additive mappings F, which can be written in the form F = D + T, where D is a derivation, and T is a left centralizer. One can easily prove that in case we have a semiprime ring the decomposition of a generalized derivation as the sum of a derivation and a left centralizer is unique. An additive mapping F : R → R is called a generalized Jordan derivation in case F (x) = F (x)x + xD(x) holds for all x ∈ R, where D : R → R is a Jordan derivation, and is called a generalized Jordan triple derivation in case F (xyx) = F (x)yx + xD(y)x + xyD(x) holds for all pairs x, y ∈ R, where D : R → R is a Jordan triple derivation. The concept of generalized Jordan derivation and the concept of generalized Jordan triple derivation have been introduced by Jing and Lu in [13] . Vukman [25] has shown that any generalized Jordan derivation on 2-torsion free semiprime ring is a generalized derivation, and that any generalized Jordan triple derivation on 2-torsion free semiprime ring is a generalized derivation.
Generalized Jordan triple derivations
In [5] , Daif and El-Sayiad proved that any generalized Jordan derivation on a 2-torsion free semiprime ring is a generalized derivation. Motivated by the result due to Daif and El-Sayiad, in the present note, we consider the results which is a generalization of a Theorem of Vukman [25] and gives an affirmative answer to the Conjecture in [12] .
We begin our discussion with the following:
Proof. 
Lemma 2.2. Let R be a ring, L Z(R) a square-closed Lie ideal of R, and an additive mapping
Proof.
(1) Suppose that
Substituting zy for y, we have
And so, we have (2) → (1). Suppose that
Lemma 2.3. Let R be a ring, L a Lie ideal of R and F
3), we have
Replacing y by xy + yx in (2.4) and using (2.4), we have
On the other hand, substituting x 2 for x in (2.4) and adding 2F (xyx) to both side, we have
Comparing (2.5) and (2.6), we get
Since f is a derivation, f is a Jordan triple derivation, and F is a generalized Jordan triple derivation associated with a Jordan triple derivation f . Now, we state the main Theorem which is a generalization of a theorem of Vukman [25] and gives an affirmative answer to the Conjecture in [12] . Proof. Suppose that there exists a Jordan triple derivation f on L such that
Since R is a 2-torsion free ring, f is a derivation by [12, Theorem 2.1] . Substituting x + z(z ∈ L) for x in (2.7), we have
Now we set A = F (xyzyx + yxzxy), and we shall compute it in two different ways. Using (2.7), we have
Using (2.8), we have
Now, putting α(x, y) = F (xy) − F (x)y − xf (y), and comparing (2.9) and (2.10), we obtain
By the way, F is a generalized Jordan derivation on L associated with a derivation f by Theorem 2.1, and so
Substituting x + y for x in (2.12), we have
And so, using the notation α(x, y), we have
By (2.11) and (2.14), we get And so, we have (αLα)L(αLα) = {0}. Since R is semiprime, αLα = {0}, so we have α = 0, that is, F (xy) = F (x)y + xf (y) for all x, y ∈ L.
By Theorems 2.1 and 2.2, we obtain the following result which explains the relationships of generalized Jordan triple derivations, generalized derivations and generalized Jordan derivations: 
